The current work was performed aiming at the determine growth line of two different algae species under two different nitrogen sources which in turn affect some nutrients removing from growth medium as an earliest experiment for future use of algae in agricultural drainage water treatment.
INTRODUCTION
Among the most critical variables in algal production, water and nutrients were considered. Algae can be grown in both fresh water and seawater depending on species and natural habitat, but nutrient costs can be substantial.
The main nutritional requirements for algal growth are nitrogen, phosphorous, potassium and a number of micronutrients. Algae consume nutrients along with CO 2 and produce biomass via photosynthesis. Various combinations of fertilizers may be used including common field crop NPK fertilizer, but the associated costs can sometimes exceed the value of the final algae products (El-Sayed et al., 2001 and Dalrymple et al., 2013) .
Microalgae are expensive in production cost especially in small units due to carbon and electric power (El-Sayed, 2007) . Thus, use of commercial fertilizers (El-Sayed et al., 2001) as well as food industrial wastes (El-Sayed et al., 2012) markedly downed the mineral nutrition cost of mass produced algae mainly carbon. Carbon dioxide is a key of photosynthetic processes required mainly light and algal growth might be limited under condition of carbon and light deficiency.
Mineral nutrition of mass algal culture in term of carbon represented the main figure in concern production costs, where algal skeleton composed of more than 50% carbon and algae fix carbon dioxide by about 40 folds than higher plants. On the other hand, only 15% of the fed carbon dioxide to algae grown in laboratory closed system was utilized by algae and the remainder was return again to the outer space (El-Sayed et al., 2015) . Using of organic carbon allowing the fully utilization of the given carbon which in turn safe El-Kassas, et al Vol. 39, No.2, Spt., 2017 53 environment and minimizing production cost (El-Sayed et al., 2011 and Battah et al., 2013) . Particularly among various nutritional factors, nitrogen is considered one of the most critical nutrients for algal growth, since it is a constituent in all structural and functional proteins such as peptides, enzymes, chlorophylls, energy transfer molecules, and genetic materials (Cai et al., 2013) . Concentration of nitrogen in culture medium consider ably affects both cell growth rate and biochemical compositions of microalgae (Wang et al., 2013) .
The major source of organic waste is animal manure, but there are considerable amounts of organic waste originating from the food industry such as dairy, olive-oil mill, and winery. There are various biological, physicochemical, and mechanical methods to treat all of these wastes and wastewater (Imbeah, 1998; Burton and Turner, 2003; Burton, 2007; and Bernet and Beline, 2009 ). Moreover, Chlorella vulgaris was grown successfully in corn steam liquor effluent in completely free nutrients growth medium (Battah et al., 2013 and El-Sayed et al., 2015) .
The highest Spirulina cell density was obtained in the medium that contained 16.3% waste leachate and 83.7% Zarrouk medium. However, the authors judged that a medium that contained 33.3% of waste leachate and 66.7% Zarrouk medium had the greatest practical benefit. Higher output rates were obtained by the addition of NaHCO 3 , nitrate and phosphate. The addition of 2.0 g.l -1 NaHCO 3 gave three times output higher than that obtained without NaHCO 3 and the addition of nitrate and phosphate gave around 100% and 50% higher output rates, respectively. In outdoor experiments, in which the only nutrients added to the leachate were NaNO 3 J. Environ. Sci. Institute of Environmental Studies and Research -Ain Shams University Vol. 39, No.2, Spt., 2017 54 and NaHCO 3 , the highest production rate amounted to14 g.m -2 .d -1 (Mitchell and Richmond, 1988) .
Further study by Blier et al. (1995) showed that Phormidium bohneri its maximum biomass concentration and growth rate in the more diluted effluent (30 mg.l -1 . d -1 N-NH 3 ) rather than those of grown at 40 and 50 mg N NH 3 .l -1 .
Biomass concentration amounted to 565 mg.l -1 after 16 days of cultivation.
Ammonia removal (2.9 -3.1 mg N-NH 3 .l -1 .d -1 ) was almost the same for all dilutions, but the highest removal of phosphorus (4.9 mg.l -1 .d -1 PO 4 -3 ) was achieved in the least diluted effluent.
MATERIALS AND METHODS
Algae and Growth Condition: Two different algal species were used in the current study to meet the investigation concept in concern drastic bio-removal of saline nutrients by algae to re-use it in agricultural purposes. The first was the green alga Chlorella vulgaris Beijerinck (NRC) belongs to Chlorophyta, that grow well in most Egyptian habitat with low salt concentration, while the second was the blue-green alga Spirulina platensis ( Gomont) Geitler belonging to Cyanophyta which found in relatively high saline water. Both algae are widely varied in their salt margin mainly sodium concentration.
Both of them were massively produced in Algal Biotechnology Unit, National
Research Centre, Cairo, Egypt.
Nutrients Solution: Two different types of macronutrient solutions were used due to the behavior of algal growth in concern chemical composition as well as nutrients content. For Chlorella growth, BG-II medium (Stainer et al., 1971 ) was used, while Zarrouk medium (Zarrouk, 1966) was used in El-Kassas, et al Vol. 39, No.2, Spt., 2017 55 Spirulina case. The main variation of both growth media is the high sodium content of Zarrouk medium that reaches 18.6 g.l -1 in bicarbonate form. As for micronutrients, A5 micronutrients mixture was used at 1ml.l -1 for both algae.
For all of these, stock solutions were made at the first time and fresh preparation was performed by in time dilution with bi-distilled water.
Indoor Growth Unit: For algal lab scale experiments, fully light transparent Plexi-glass columns (100 cm length x 7 cm diameter x 5 mm-in thickness)
containing 2.5L of algal growth medium were used (El-Sayed, 1999).
Continuous illumination was provided from white florescent lamps reflexing from one side to give 120µ.e of light intensity. Aeration and turbulence were carried out by free oil compressed air from the lower hold throughout 6mm polyethylene hose. Experiments were performed at room temperature.
Experiment:
Effect of Nitrogen Sources On Algal Growth: The experiment was performed aiming to determine the effect of nitrogen source on growth dry weight and nutrients removal by the grown algae. Nitrogen source of the original growth medium (NaNO 3 ) was substituted by the same equivalent nitrogen content on urea form (17.6 mM N). Accordingly, 0.53 and 0.88 g.l -1 of urea were used with modified BG-II and Zarrouk-medium; respectively. Nutrients Removing By Grown Algae: Nutrient removal was also determined following each experiment. Nutrients removal in concern N, P, K, Na and Ca by the grown algae was determined during the completely experimental duration. It was done by filtering 25 ml of algal broth over membrane filter (0.45μm), The precipitated biomass over membrane filter was washed by 0.1N HCl to remove all outer nutrients of algal cells. The received volume was then completed to 50 ml. Nutrients concentration was then determined by the adopted methods of (Chapman and Pratt, 1974) . consuming the maximum content of sodium ions that present the main salinity causes. The same results were found by (El-Sayed, 1999 ) who found that urea metabolism decreases the alkalinity effect of algal growth, which in turn affected Spirulina platensis growth that required alkaline growth media reaction. In addition, nitrate metabolism shifted algal growth medium to alkaline margin due to the liberated sodium ions. Kalla and Khan (2016) reported that the growth was significantly affected; maximum algal density was observed in control culture (1.5 g.l -1 NaNO 3 ).The growth showed decrease as NaNO 3 in medium was reduced from 0.75, 0.375 and 0.0 g.l -1 NaNO 3 and NaNO 3 replaced by NaCl. An increasing trend was observed from zero days to 21 st day after which a stationary phase was attained on 28 th day . Dziosa and Makowska (2016) reported that the process of new cell formation of Chlorella SP. was increasingly associated with old cell death and autolysis. After 22 days of algae culture, the depletion in the content of phosphorous was observed. It caused an inhibition of nitrogen assimilation within the cells and decrease in optical density.
RESULTS AND DISCUSSION

Effect of Nitrogen Sources on
Effect of Nitrogen Sources on Media Reaction (Ph):
Media reaction (pH) at the early growth period severely acute growth potential, however the next growth period could be serve as a growth profile.
In natural, Chlorella vulgaris medium seems to be neutral (pH=7). On the other hand, Spirulina platensis is alkaline growth medium (pH= 9 -11). 2010) found that urea buffers media reaction in neutral side due to the liberated carbon dioxide as algal growth was preceded.
Effect of Nitrogen Sources on Salinity Margin:
In this action, two growth media were used (BG-II and Zarrouk) with great gape between themselves on final nutrients concentration or their electric conductivity profile. The variation of such values at zero and end of incubation time monitored the degree of desalination or the rate of nutrients removed due to algal growth.
As shown in Fig.3 
Effect of Nitrogen Sources on Nutrient Removal:
Nitrogen Removal:
In the case of Chlorella vulgaris and as shown in Tables 1 and 2 During the whole growth period (14 days); no obvious differences were observed with Spirulina consumption rate. This result indicated that nitrogen consumption rate was source dependent, but its quantity varied due to initial or given concentration and grown algal species. The results revealed that beside the important physiological role of nitrogen in algae nutrition is also return to nitrogen source corresponding to algal strain and media concentration.
In this connection, Solomon and Gilbert (2008) reported that urea nitrogen source, is relatively cheaper than other nitrogen sources, and can also be easily utilized after being degraded to ammonium and bicarbonate via urease in most microalgae. Beuckels et al. (2015) showed the positive effect of nitrogen availability on the accumulation of phosphorus in microalgae cells.
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Phosphorous Removal:
As shown in Tables 1 and 2 , urea Chlorella vulgaris grown cultures were superior nitrate grown cultures. Consumption percentages after the define growth period (48hrs); were found to be 85.14 and 59.71% and the rate of absorption was 0.12 and 0.09 mg.l -1 P.h -1 , for urea and nitrate grown alga, respectively. At the end of the incubation period (14 days); the average of phosphorus consumption in urea grown cultures downed to 71.86%, while there was no difference between early and late growth period in nitrate grown cultures. Urea nitrogen is expected to enhance phosphorous absorption by the green alga Chlorella vulgaris due to its effect on photosynthesis as an extra carbon source fed algal cells by its carbon skeleton (Norström et al., 2004) . Dziosa and Makowska (2016) found that the increase in optical density of Chlorella sp. until the 8 th day of the culture was relatively low, but the microalgae assimilated the highest amount of phosphorous (about 74.8% of the initial phosphorus content in the culture medium). Its value increased three-fold (from 0.11 to 0.34).
In Spirulina platensis case, phosphorous absorption at the early growth phase (48hrs.) was higher than in nitrate grown cultures compared with urea which were 81.11 and 77.75 % with the absorption rate of 1.5 and 1.44 mg.l -1 P.h -1 , respectively. At the end of the incubation period (14 days), no differences in nitrate and urea grown cultures were observed. In this connection (El-Sayed et al., 2008) reported that comparing of both algae in concern phosphorous accumulation resulted in the high potential of Spirulina platensis to absorb phosphorus rather than Chlorella, however, (2016) found that the influence of phosphorus on the growth of algae biomass certainly depends on the species, culture conditions, and other environmental parameters.
Potasium Removal:
As shown in Tables 1 and 2 In the case of Spirulina platensis urea consumption percentage of potassium at the early growth phase (48hrs.) was better than nitrate, which was found to be 96.72 and 94.49 % with the absorption rate of 13.54 and 13.22 mg.l -1 K.h -1 , respectively. No differences in nitrate and urea grown culture were observed at the end of the incubation. This result is due to the reduction of sodium ions in urea culture, which led to absorption of potassium as an alternative to sodium by Spirulina platensis (Castro et al., 2015) .
In contrast, sodium could replaces potassium in algal nutrition and a wide range of algal categories able to grow and complete their life cycle within a hyper saline water poor in potassium parallel with high sodium ions including sea and lakes. In this action, urea might able to engage alga to accumulate Na ions. Moreover, potassium nutrition is closely related with nitrogen and phosphorous both in algae and higher plant nutrition. Increasing of potassium absorption by urea nitrogen might be explaining the low absorption rate of sodium under the same conditions, where algae and other plants prefer potassium.
Sodium Removal: Carbon, sodium and nitrogen represented the most important nutrients concerning algal growth media especially with brackish and marine algae. Even in the case of Chlorella that recommended to grow with BG-II growth medium; sodium as well as nitrogen were considered as essential growth elements.
In the case of Chlorella vulgaris sodium ions absorbed with nitrate was observed during the early growth phase (48 hrs.) as 61.05 % resulted in 5.27 mg.l -1 Na.h -1 ; while the absorption during the whole incubation period was 60.2 % resulting in 0.743 mg.l -1 Na.h -1 ( Tables 1 and 2 ).
When urea replaced nitrate, a completely opposite manner was observed and the absorption rate was found to be very heights. Here, maximum absorption by the early period (48 hrs.) was found 89.51% resulting in 7.73 mg.l -1 Na.h -1 . ; while the absorption during the whole incubation period was 87.70 % resulting in 1.082 mg.l -1 Na.h -1 . This result indicated that sodium is required as regulator element in response to osmosis since sodium not included in cell structure beside the main function as potassium replacement in translocation and co-factor for certain enzymes Data revealed the enhancing effect of urea due to its effect on acceleration of some ions consumption like sodium. Furthermore, it could be noted that removing rate of nutrients was found to be functional and concentration dependent.
Calcium Removal: Beside calcium function in some cell enzymatic system, calcium was early considered as cell wall cement that illustrates the ability of most algal categories to grow well under classified habitats. Some algal cell able to accumulate a huge amount of calcium ions and defined as calcareous algae. Calcium concentration in most algal growth media was found to be more than other elements like phosphorous, sodium and potassium and calcium become more desired at the early growth phase, which represented the acceleration of algal cell division (Hepler, 2005) .
As shown in Tables 1 and 2 
CONCLUSION
Most algae species prefer nitrate nitrogen, which increases most of growth parameters. Ammonical nitrogen of urea addition seems to be more preferred in algal mass production due to its low price and its initial carbon content. In addition, urea stimulates nutrients removal due to its acidic reaction effect of growth medium. 
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